RPE65 gene delivery restores isomerohydrolase activity and prevents early cone loss in Rpe65-/- mice.
Recent in vitro evidence has shown that RPE65 is the isomerohydrolase that converts all-trans retinyl ester to 11-cis retinal, the chromophore for visual pigments in vertebrates. Homozygous RPE65 knockout (Rpe65-/-) mice lack 11-cis retinoids and have early cone degeneration. The purpose of this study is to determine whether RPE65 gene delivery restores the isomerohydrolase activity and normal profile of endogenous retinoids in Rpe65-/- mice. Adenovirus-expressing RPE65 (Ad-RPE65) was injected into the subretinal space of Rpe65-/- mice. The expression of RPE65 was determined by immunohistochemistry and Western blot analysis. The isomerohydrolase activity was measured in vitro in eyecup homogenates. Endogenous retinoid profile in the eyecups was analyzed by high-performance liquid chromatography (HPLC). Photoreceptor-specific gene expression was determined with real-time RT-PCR. Cone degeneration was determined by cone-specific staining and counting cones in flatmounted retina. High levels of RPE65 expression from the Ad-RPE65 injection generated robust isomerohydrolase activity in the eyecup of Rpe65-/- mice, at levels comparable to those in wild-type (wt) mice. Consequently, the RPE65 gene delivery resulted in substantial amounts of 11-cis retinal in Rpe65-/- mice. The RPE65 gene delivery prevented the downregulation of cone-specific genes, including both cone opsins and cone tranducin alpha subunit in Rpe65-/- mice. Moreover, the Ad-RPE65 injection also prevented massive cone degeneration at early ages of Rpe65-/- mice. RPE65 gene delivery generates isomerohydrolase activity and restores retinoid profile in Rpe65-/- mice. Regeneration of 11-cis retinal is essential for survival of cone photoreceptors.